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Amendments to the Claims: 

Please amend claims 1, 26, 37, 39, 43, and 46 as follows. 

1 . (currently amended) An ion storage system comprising: 

a) an ion trap that defines a volume for storing a plurality of ions; 

b) a radio frequency (RF) generator that is electromagnetically coupled to the 
volume defined by the ion trap, the RF generator generating a» RF 
electrical field that stores the plurality of ions in the ion trap; 

c) a switching device that tennuiates the RF electrical field, the termination 
of the RF electrical field ejecting the plumlity of ions firom die ion trap for 
detection : and 

d) an ion detector that is substantially synchronized to fhc switching device, 
the ion detector detecting at least a portion of the plurality of ions that are 
ejected from the ion ti*ap. 

2. (original) The ion storage system of claim 1 fijrthcr comprising an ion source that 
generates the plurality of ions. 

3. (original) The ion storage system of claim 1 further comprising an ion sotu-ce that 
provides the plurality of ions to the ion trap. 

4. (original) The ion storage system of claim 2 wherein the ion source generates the 
plurality of ions in the volume defined by the ion trap. 

5. (original) The ion storage system of claim 2 wherein llie ion source comprises an 
electron source. 

6. (original) The ion storage system of claim 5 wherein the electron source 
comprises a thermionic emission filament. 

7. (original) The ion storage system of claim 2 wherein the ion detector is 
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synchronized to the generation of the ions by the ion source. 

8. (original) The ion storage system of claim 2 further comprising a pulsed gas 
injector that provides neutral gas molecules. 

9. (original) The ion storage system of claim 2 further comprising a pulsed gas 
injector lliat provides neutral gas atoms to the ion source. 

1 0. (origmal) The ion storage system of claim 8 wherein the pulsed gas injector 
provides analyte gas molecules or atoms for mass analysis. 

1 J . (original) The ion storage system of claim 1 wherein the ion trap comprises a 
substantially cylindrically shaped volume. 

12. (origmal) The ion storage system of claim 1 wherein the ion trap comprises a 
volume having substantially straight walls. 

13. (original) The ion storage system of claim 1 wherein the ion trap comprise.^ a 
volume having substantially curved walls. 

14. (original) The ion storage system of claim 13 wherein the curved walls comprise 
substantially hyperbolic shaped walls. 

15. (original) The ion storage system of claim 1 wherein the switching device 
comprises an electronic switching device. 

16. (original) The ion storage system of claim J wherein the switching device 
comprises a mechanical switching device. 

17. (original) The ion storage system of claim 1 wherein the switching device causes 
a short circuit condition that temiinates the RF electrical field, 

1 8. (origmal) The ion storage system of claim 1 wherein the switching device 
terminates the RF electrical field within a time period that is substantially equal to 
or less than one cycle of the RF electrical field. 
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19. (original) The ion storage system of claim 1 wherein the switching device is 
substantially synchronized with a predetermined phase of the KF electrical field. 

20. (original) The ion storage system of claim 1 wherein the ion detector is 
substantially synchronized with a predetermined phase of the RF electrical field. 

21 . (original) The ion storage system of claim 1 wherein the ion detector is 
substantially synchronized to interrupting an operation of a vacuum pump that 
evacuates the volume defined by the ion trap. 

22. (original) The ion storage system of claim 1 fijrther comprising a clock that 
synchronizes the switching device. 

23. (original) The ion storage system of claun 22 wherein the clock synchronizes the 
switching device to the ion detector. 

24. (original) The ion storage system of claim 22 wherein the clock determines a 
time at which the switching device terminates the RF electrical field. 

25. (original) Tlie ion storage system of claim 1 wherein the ion detector comprises 
an electron multiplier. 

26. (currently amended) An ion storage system comprising: 

a) an ion soxirce that genemtes a plurality of ions; 

b) an ion trap that defines a volume for storing the plurality of ions; 

c) a radio firequency (RF) generator that is electromagneticaliy coupled to the 
volimie defined by the ion trap, the RF generator generating a RF 
electrical field that stores the plurahty of ions m the ion trap; 

d) a switching device that terminates the RF electrical field, the termination 
of the RF electrical field ejecting the plurality of ions from the ion trapjgr 
detection : 
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e) an ion detector that detects at least a portion of the plurality of ions that 
arc ejected from the ion trap; and 

f) a clock that is electrically connected to at least two of the ion source, RF 
generator, the switching device, and the ion detector, the clock 
substantially synchronizing the at least two of the ion source, the RF 
generator, the switching device, and the ion detector. 

27. (original) The ion storage system of claim 26 wherein the ion source generates 
the plurality of ions in the ion trap. 

28. (original) The ion storage system of claim 26 wherein the ion source comprises 
an electron source and a pulsed gas source. 

29. (original) The ion storage system of claim 26 wherein the ion trap comprises a . 
substantially cylindrically shaped volume. 

30. (original) The ion storage system of claim 26 wherein the ion trap comprises a 
volume having substantially straight walLs- 

31. (original) The ion storage system of claim 26 wherein the ion trap comprises a 
volume having substantially hyperbolic walls. 

32. (original) The ion storage system of claim 26 wherein the switching device 
comprises an electronic switching device. 

33. (original) The ion storage system of claim 26 wherein the switcliing device 
causes a short circuit condition that terminates the RF electrical field- 

34. (original) The ion storage system of claim 26 wherein the switching device 
terminates the RF electrical field within a time period that is substantially equal to 
or less than one cycle of the RF electrical field. 

35. (original) The ion storage system of claim 26 wherein the ion detector comprises 
an electron multiplier. 
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36. (original) The ion storage system of claim 26 wherein the ion detector is 
substantially synchronized to interrupting an operation of a vacuum pump that 
evacuates the volume defined by the ion trap. 

37. (currently amended) An ion storage system comprising: 

a) means for generating a plurality of ions from neutral gas molecules or 
atoms; 

b) means for establishing a radio frequency (RF) electrical field proximate to 
the plurality of ions, thereby trapping the plurality of ions in a volume; 

c) means for terminating the RF electrical field, thereby ejecting the plurality 
of ions from the volume for detection : and 

d) means for detecting at least a portion of the plurality of ions ejected from 
the volume at a predetermined time after terminating the RF electrical 
field. 

38. (original) The ion storage system of claim 37 wherein the means for terminating 
the RF electrical field is substantially synchronized to at least one of the means 
for generating the plurality of ions, means for establishing the ISI* electrical field, 
and means for detectmg the at least a portion of the phirality of ions ejected. 

39. (currently amended) A method for detecting ions, the method comprising: 

a) establishing a radio frequency (RF) electrical field proximate to a plurality 
of ions, thereby trapping the plurality of ions in a volume; 

b) terminating the RF electrical field, thereby ejecting the plurality of ions 
from the volume for detection : and 

c) detecting at least a portion ofthe plurality of ions ejected from the volume 
at a predetermined lime after terminating the RF electrical field. 
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40. (original) The method of claim 39 further comprising generating ions from 
neutral gas molecules or atoms. 

41. (original) The method of claim 39 wherein a time at which the RF electrical field 
is terminated is substantially synchronized to at least one of a predetermined 
phase of the RF electrical field and a time of detecting at least a portion of the 
plurality of ions ejected from the volimie. 

42. (original) The method of claim 39 wherein the terminating the \\t' electrical field 
is completed substantially within one cycle of the RF electiical field. 

43. (currently amended) The method of claim 39 wherein the detecting the^t least a 
the portion of the plurality of ions ejected firom the volume occurs at a 
predetermined time after temiinating the RF electrical field- 

44. (original) The method of claim 39 wherein the detecting the at least a portion of 
the ions ejected from the ion trap occurs at a predetermined time after terminating 
tlie RF electrical field that maximizes a signal-to-noise ratio of an electrical signal 
related to the detection of the at least a portion of the plurality of ions. 

45. (original) The method of claim 39 wherein the terminating the Ri*" electrical field 
comprises establishing a short-circuit condition tliat terminates the RF electrical 
field 

46. (currently amended) A leak detector comprising: 

a) an ion source that receives a tracer gas and that generates a plurality of 
ions of the tracer gas; 

b) an ion trap that defines a volimie for storing the plurality of ions of ti'acer 
gas; 

c) a radio frequency (RF) generator that is elcctromagnetically coupled to the 
volume defined by the ion trap, the RF generator generating a RF 
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electrical field that stores the plurality of ions of the tracer gas in the ion 
trap; 

d) a switching device that terminates the RP electrical field, the termination 
of the RF electrical field ejecting the plurality of ions from the ion trap for 
detection : 

c) an ion detector that detects at least a portion of the plurality of ions that 
are ejected from the ion trap; and 

i) a clock that is electrically connected to at least two of the ion source, RF 
generator, the switching device, and the ion detector, the clock 
substantially synchronizmg the at least two of the ion source, the RF 
generator, the switching device, and the ion detector. 



PA(X 13/20 ' RCVD AT 12112/2003 4:25:04 PM [Eastern Standard r^^^ 



